RNA structure and RNA-protein interactions in purified yeast U6 snRNPs.
The U6 small nuclear RNA (snRNA) undergoes major conformational changes during the assembly of the spliceosome and catalysis of splicing. It associates with the specific protein Prp24p, and a set of seven LSm2p-8p proteins, to form the U6 small nuclear ribonucleoprotein (snRNP). These proteins have been proposed to act as RNA chaperones that stimulate pairing of U6 with U4 snRNA to form the intermolecular stem I and stem II of the U4/U6 duplex, whose formation is essential for spliceosomal function. However, the mechanism whereby Prp24p and the LSm complex facilitate U4/U6 base-pairing, as well as the exact binding site(s) of Prp24p in the native U6 snRNP, are not well understood. Here, we have investigated the secondary structure of the U6 snRNA in purified U6 snRNPs and compared it with its naked form. Using RNA structure-probing techniques, we demonstrate that within the U6 snRNP a large internal region of the U6 snRNA is unpaired and protected from chemical modification by bound Prp24p. Several of these U6 nucleotides are available for base-pairing interaction, as only their sugar backbone is contacted by Prp24p. Thus, Prp24p can present them to the U4 snRNA and facilitate formation of U4/U6 stem I. We show that the 3' stem-loop is not bound strongly by U6 proteins in native particles. However, when compared to the 3' stem-loop in the naked U6 snRNA, it has a more open conformation, which would facilitate formation of stem II with the U4 snRNA. Our data suggest that the combined association of Prp24p and the LSm complex confers upon U6 nucleotides a conformation favourable for U4/U6 base-pairing. Interestingly, we find that the open structure of the yeast U6 snRNA in native snRNPs can also be adopted by human U6 and U6atac snRNAs.